Magnetic semiconductors offer a unique possibility for strongly tuning the intrinsic alloy disorder potential with applied magnetic field. We report the direct observation of a series of step-like reductions in the magnetic alloy disorder potential in single 
I
By their very nature, all semiconductor alloys possess some degree of compositional disorder. The magnitude and character of this intrinsic disorder are of keen interest to researchers and growers of alloyed semiconductors, who often rely on photoluminescence (PL) spectroscopy to infer material quality. Even in nominally "clean" alloys, the intrinsic compositional disorder leads to spatially varying exciton energies and inhomogeneously-broadened PL linewidths. Theoretical models [ 1, 2] have been proposed to account for the observed PL linewidths in nonmagnetic alloys such as All-,GaxAs and Inl-,Ga,P, where, for a given sample, the alloy fluctuation potential is fixed. However, a more rigorous test of these models would involve a material system in which the intrinsic disorder potential itself is tunable.
In contrast with nonmagnetic semiconductors, magnetic semiconductor alloys (e.g., Znl-,,Cd,Mn,Se) offer the unique possibility for tuning the magnetic disorder potential in a single sample through the application of magnetic field. The local conduction and valence band edges near a magnetic Mn" cation are closely tied to its spin orientation through the strong JSpd exchange interaction between the band electrons and holes and the localized d-electrons that comprise the S=5/2 Mn2+ spin. [3] In a magnetic field, the local bandgap near a Mn2+ moment changes by %(a-P x S L ) , where in all magnetic samples. At the unlocking fields H,,, the Mn-Mn pairs ratchet into alignment with the applied field, lowering the local bandgap and thereby contributing an additional smoothing to the magnetic disorder potential seen by the exciton. The size of these stepwise annealings is most clearly shown in Figure 3 , where the monotonic rise r due to the shrinking exciton has been subtracted off, and the data normalized. The stepwise disorder annealing is now plainly evident (a nonmagnetic control sample was also studied, and showed only the monotonic increase in r with field). To our 0 knowledge, these data are the first to observe incremental annealings of the disorder potential in alloyed semiconductors.
As shown in Figure 3 , the drops in l? represent a 22%, 12%, lo%, and 4% relative decrease. These large changes in are surprising since a random, 8% Mn2' distribution would imply only -3% of all cations sites are single Mn moments, and that less that 2%
are Mn-Mn pairs. Indeed, existing models of disorder broadening do not account for the magnitude of the observed changes in r. In particular, the theories respectively (assuming a random 8% Mn2' distribution).
Following standard treatments of DMS systems [3, 4] , isolated Mn2+ spins obey a 
